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CONDITIONAL STATEMENT 

if CONDITIONAL EQUATION STATEMENT 
if CONDITIONAL EQUATION STATEMENT else STATEMENT 
ASSIGN STATEMENT 

VARIABLE NAME = EXPRESSION ; 
UNCTION REFERENCE 
FUNCTION NAME (PARAMETER, 

PARAMETERS -PARAMETER) ; 
alloc (ABSTRACT REGISTER NAME, REGISTER TYPE. 

DISCRIMINANT VARIABLE, INSTRUCTION NUMBER, 
PRESERVE NUMBER, PRIORITY) ; 
free (ABSTRUCT REGISTER NAME) ; 
bblock (BASIC BLOCK NUMBER, PRECEDING BLOCK, 
SUCCEEDING BLOCK) 
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LOAD INSTRUCTIONS 3210 

Load LOAD ONE WORD DESIGNATED BY OPERAND 2 3 IN OPERAND I 

LoadB LOAD ONE BYTE DESIGNATED BY OPERAND 2 3 IN OPERAND I 
MODE-WISE PROCESSING 
RegReg R1 — [R2] 
RegM1 R1 *- [R2 " ] 
RegMR Rl - [([R2]+d) "] 
RegMD R1 «- [<j] 
RegCon R1 «— c3 
RegAdr Rl — [R2]-hd 



STORE INSTRUCTIONS 3220 

Store STORE ONE WORD OF OPERAND 1 AT LOCATION DESIGNATED 

StoreB STORE ONE BYTE OF OPERAND 1 BY 0PERAND ^ 3| 

MODE-WISE PROCESSING AT L0CAT| 0N DESIGNATED BY OPERAND 2 3| 

RegReg Rl — R2 
RegM1 Rl -+ R2 " 
RegMR Rl -> ([R2]+d) " 
RegMD Rl — d 



INTEGER-CLASS BINARY FLOATING-POINT OPERATION INSTRUCTIONS 3230 

Add ADD OPERAND 2 TO OPERAND 1 

Sub SUBTRACT OPERAND 2 FROM OPERAND 

Mult MULTIPLY OPERAND 1 BY OPERAND 2 

Div DIVIDE OPERAND 1 BY OPERAND 2 

UnsAdd SAME AS ADD EXCEPT UNSIGNED COMPUTATION | 

UnsSub SAME AS SUB EXCEPT UNSIGNED COMPUTATION 

AddC SAME AS ADD EXCEPT INVOLVEMENT OF CARRYl 

SubB SAME AS SUB EXCEPT INVOLVEMENT OF CARRY 



MODE-WISE PROCESSING INSTRUCTIONS 

RegReg [([Rl] op [R2]) — Rl 
RegCon [([Rl] op c3) — Rl 



op : OPERATOR 
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REAL NUMBER- CLASS BINARY FROATING- POINT 
OPERATION INSTRUCTIONS 3240 

AddR ADD OPERAND 2 TO OPERAND 1 

SubR SUBTRACT OPERAND 2 FROM OPERAND 1 

MultR MULTIPLY OPERAND 1 WITH OPERAND 2 

DivR DIVIDE OPERAND 1 BY OPERAND 2 

MODE-WISE PROCESSING 

RegReg ([R1] op [R2]) — R1 op : OPERATOR 

RegCon ([R1] op c3) — R1 



BINARY LOGICAL OPERATION INSTRUCTIONS 3250 

And ANDING OF OPERAND 1 WITH OPERAND 2 

Or ORING OF OPERAND 1 WITH OPERAND 2 

Xor XORING OF OPERAND 1 WITH OPERAND 2 

MODE-WISE PROCESSING 

RegReg ([R1] op [R2]) — R1 op : OPERATOR 

RegCon ([R1] op c3) — R1 



UNARY OPERATION INSTRUCTIONS 3260 

Negate SIGN INVERSION OF OPERAND 1 

Not BIT INVERSION OF OPERAND 1 

MODE-WISE PROCESSING 
Reg1 OPERATION ON CONTENT OF OPERAND 1 

WITH RESULT LEFT IN OPERAND 1 



COMPARISON INSTRUCTION 3270 

Comp COMPARISON OF OPERAND 1 WITH 2 TO SET 

CONDITION CODE 

MODE-WISE PROCESSING 
ReaReo IF CR13>CR2] THEN GU IF [R1] = [R2] THEN Eq, 

9 9 IF [R1]<[R2] THEN Lt 

RegCon IF [R1]>c3 THEN Gt, IF [R1]=c3 THEN Eq, 

. IF [R1]<c3 THEN Lt 



CONDITION TEST INSTRUCTIONS 3280 

TZero MODE Reg1 IF "0" THEN SET CONDITION CODE TO Eq 
TBit MODE ReGCon IF BIT INDICATED BY 3RD OPERAND OF 

[R1] IS "0" THEN Eq 
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CONDITIONAL BRANCH INSTRUCTIONS 3290 

BrEq JUMP J 0 POSITION DESIGNATED BY OPERAND 

IF CONDITION CODE IS Eq 
BrNe JUMP T 0 POSITION DESIGNATED BY OPERAND 

UNLESS CONDITION CODE IS Eq 
BrGt JUMP T0 POSITION DESIGNATED BY OPERAND 

IF CONDITION CODE IS Gt 
BrGe JUMP J 0 POSITION DESIGNATED BY OPERAND 

IF CONDITION CODE IS Gt OR Eq 
BrLe JUMP TO POSITION DESIGNATED BY OPERAND 

IF CONDITION CODE IS Lt OR Eq 
BrLt JUMP TO POSITION DESIGNATED BY OPERAND 

IF CONDITION CODE IS Lt 
IF ANY CASE, IMMEDIATELY SUCCEEDING INSTRUCTION IS EXECUTED 

UNLESS CONDITION IS MET 

MODE-WISE PROCESSING 
Const POSITION DESIGNATED BY LABEL TABLE LBL [C3] IS JUMP 

DESTINATION INSTRUCTION ADDRESS 

RegR [R2]+d IS JUMP DESTINATION INSTRUCTION ADDRESS 



UNCONDITIONAL BRANCH INSTRUCTIONS 3300 
Jump JUMP TO POSITION DESIGNATED BY OPERAND 

MODE-WISE PROCESSING 
Const POSITION DESIGNATED BY LABEL TABLE LBL [C3] IS JUMP 

DESTINATION INSTRUCTION ADDRESS 

RegR [R2]+d IS JUMP DESTINATION INSTRUCTION ADDRESS 



SUBPROGRAM REFERENCE INSTRUCTIONS 3310 

Call AFTER RECORDING RETURN ADDRESS. JUMP TO POSITION 

MODE-WISE PROCESSING DESIGNATED BY OPERAND 

RegMR PLACE RETURN ASDDRESS IN R1 AND JUMP TO ADDRESS [R2]+d 

RegMD PLACE RETURN ADDRESS IN R1 AND JUMP TO 

ADDRESS DESIGNATED BY LBL [C3] 
Reg1 AFTER STACKING RETURN ADDRESS, JUMP TO ADDRESS [R1] 



RETURN INSTRUCTIONS 3320 

Return JUMP TO RETURN ADDRESS RECORDED UPON CALL 

MODE-WISE PROCESSING 

Reg1 JUMP TO RETURN ADDRESS RECORDED AT R1 

RegO FETCH RETURN ADDRESS STACKED UPON CALL AND JUMP TO IT 
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SHIFT INSTRUCTIONS 3330 

SHIFT CONTENT OF 1ST OPERAND R1 TO LEFT OR RIGHT BY 

NUMBER n INDICATED BY 2ND OR 3RD OPERAND 
ShiftL SHIFT R1 TO LEFT BY n BITS WITH RIGHTMOST n BITS BEING "0" 

ShiftR SHIFT R1 TO RIGHT BY n BITS WITH LEFTMOST n BITS BEING "0" 

MODE-WISE PROCESSING 
RegCon R1 REPRESENTS TARGET REGISTER 

WITH c3 BEING BIT NUMBER FOR SHIFT 
RegReg Rl REPRESENTS TARGET REGISTER 
WITH [R2] BEING BIT NUMBER FOR SHIFT 



ROTATION INSTRUCTIONS 3340 

ROTATE CONTENT OF 1ST OPERAND Rl TO LEFT OR RIGHT BY 

A NUMBER n INDICATED BY 2ND OR 3RD OPERAND 

RotL ROTATE Rl TO LEFT BY n BITS 

RotR ROTATE Rl TO RIGHT BY n BITS 

MODE-WISE PROCESSING 

RegCon R1 REPRESENTS TARGET REGISTER WITH c3 



RegReg 



BEING BIT NUMBER FOR THE ROTATION 
Rl REPRESENTS TARGET REGISTER WITH [R2] 
BEING BIT NUMBER FOR ROTATION 



BIT MANIPULATION 
GetBit RegCC 

GetBit RegRCC 

PutBit RegRCC 



INSTRUCTIONS 3350 

PLACE C3-BIT DATA STARTING FROM BIT c2 OF Rl IN Rl 
WITH RIGHT JUSTIFICATION. LEFT PART OR Rl IS "0" 

PLACE c3-BIT DATA STARTING FROM BIT c2 OF R2 IN Rl 
WITH RIGHT JUSTIFICATION. LEFT PART OR Rl IS "0" 

PLACE RIGHTMOST c4-BIT LENGTH DATA OF Rl IN A c4-BIT 
LENGTH FIELD STARTING FROM BIT c3 OF R2. 
CONTENTS OF OTHER BIT FIELD ARE UNCHANGED 



DATA CONVERTION INSTRUCTIONS 3360 

INTEGER-TO-REAL CONVERSION OF CONTENT OF Rl AND 
PLACING THE RESULT IN R2 

REAL-TO-INTEGER CONVERSION OF CONTENT OF Rl AND 

PLACING THE RESULT IN R2 
INTEGER-TO-DOUBLE REAL CONVERSION OF CONTENT OF 
Rl AND PLACING THE RESULT IN R2 
DOUBLE REAL-TO-INTEGER CONVERSION OF CONTENT OF 
R1 AND PLACING RESULT IN R2 
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STATE SWITCH INSTRUCTIONS 3370 

SaveSt RegMR SAVE CURRENT PROCESSOR STATE IN MEMORY 

LoadSt RegMR RESTORE PROCESSOR STATE IN ACCORDANCE WITH 
INFORMATION SAVED IN MEMORY 

NO-OPERATION INSTRUCTION 3380 
Nop RegO PERFORM NO OPERATION 



PROGRAM STRUCTURE REPRESENTING PSEUDO-INSTRUCTIONS 

Start Contl OdSym PSEUDO-INSTRUCTION FOR STARTING OBJECT 3390 

HAVING NAME (OF SYMBOL LABEL) INDICATED BY c3 

SubP Contl OdSym START OF SUBPROGRAM 
Block ContO START BLOCK 

End ContO END BLOCK 

Loops Contl OdLab INDICATE HEAD OF LOOP STATEMENT HAVING 

REPETITION STARTING POINT AT LABEL INDICATED BY c3 

Loope Contl OdLab INDICATE TRAIL OF LOOP STATEMENT HAVING 

REPETITION STARTING POINT AT LABEL INDICATED BY c3 

Pend ContO END SUBPROGRAM OR UNIT 

Stmt Contl OdCi INDICATE START POSITION OF STATEMENT 

HAVING c3 AS STATEMENT NUMBER 



SYMBOL NAME DESIGNATING PSEUDO- INSTRUCTIONS 3400 

Eentry Contl OdSym PSEUDO-INSTRUCTION INDICATING NAME (OF 

SYMBOL TABLE) INDICATED BY c3 AS ENTRY NAME 

Extern Contl OdSym PSEUDO-INSTRUCTION INDICATING THAT NAME (OF 

SYMBOL TABLE) INDICATED BY c3 IS EXTERNAL NAME 

Label Contl OdLab DEFINE LABEL INDICATED BY LABEL TABLE c3 



Label Contl OdCL DEFINE NAME OF MEMORY CONSTANT INDICATED BY 

LOGICAL REGISTER NUMBER c3 

Label Contl OdGvar DEFINE GENERATED VARIABLE NAME INDICATED 

BY c3 AS LABEL NAME 

Name Contl OdSym INSTRUCTION FOR EQUATING NAME INDICATED BY 

c3 TO THE NAME OF IMMEDIATELY PRECEDING LABEL 
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MEMORY DESIGNATING PSEUDO- INSTRUCTIONS 3410 

Dconst Contl OdCi CONSTANT DEFINITION DEFINING c3 AS INTEGER 

CONSTANT VALUE 

Dconst Contl OdCS CONSTANT DEFINITION REGARDING c3 AS 

ONE-WORD CHARACTER STRING 

Dconst Contl OdCS CONSTANT DEFINITION REGARDING c3 AS ONE-WORD 

CHARACTER STRING CONSTANT 

Dword Contl OdCI DEFINE STORAGE INSTRUCTION FOR 

SECURING MEMORY OF c3 WORDS 

Daddr Contl OdSym DEFINE ADDRESS FOR THE NAME (OF SYMBOL 

TABLE) INDICATED BY c3 

MCode Contl Odd INSTRUCTION FOR GENERATING MACHINE LANGUAGE 

MRT[c3] INDICATED BY c3 



PSEUDO- INSTRUCTIONS DESIGNATING DEBUGGER -ORIENTED 

SYMBOL INFORMATION. ETC. 3420 

Plnf Contl OdCi INDICATE INFORMATION OF PROGRAM 

CHARACTERISTIC INFORMATION TABLE RESIDENT 
AT POSITION INDICATED BY c3 

Slnf Contl OdCi INDICATE SYMBOL INFORMATION RESIDENT 

AT POSITION INDICATED BY c3 
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int x ; 

int a [10], b [10], 


c[io] ; 


3610 


3 
4 


func ( ) 
1 int i, n ; 




3614 
3616 


10 


for (i=0 ; i<n 


; +-H) l 


3620 


11 


if (a[i]>0 { 






12 


if (a[i]<x) 






13 


b [i] =1 ; 

1 

else c [i]=1 ; 

• • • 

} 
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Slnf (global, var, —3700 
((x, 1, int, 4), 
(a, 2, int, 40, array, 10), 
(b, 2, int, 40, array, 10), 
(c, 2, int, 40, array, 10))) ; 
Slnf (local, f unc, var, 3702 
(0, 4, int, 4), (n, 4, int, 4))) ; 

alloc (Vbase,RcSect,AlcVb,0,0,Ox62489700 3710 

+0x00224897) I 

bblock (1, pred ( ), succ (2)) ; ^_ 3712 

Stmt Contl Noreg Noreg OdCi 10 ; 

Loops Contl Noreg Noreg OdLab LI ; -^3716 
alloc (Ar5,RcArith,Alc5,0,0,0xD1 044000 371 8 

+0x00110440) ; 

* Load RegCon Ar5 Noreg OdCi 0 ; -^3720 

* Store Reg Mr Ar5 Vbase OdDisp i ; -v-3722 

bblock (2, pred (1,8), succ (3,7)) ; -^3724 
Block ContO Noreg Noreg OdNo Null ; 

Lable Contl Noreg Noreg OdLab L1 ; ^3728 
Stmt Contl Noreg Noreg OdCi 11 ; 

alloc (Ar6,RcAddr,Alc6,2,0,0xE0000O00) ; 3732 

* Load RegReg Ar6 Vbase OdNo Null ; ^-3734 

* Add RegReg Ar6 Ar5 OdNo Null ; ~~3736 

alloc (Ar7,RcArith,Alc7,4,O,OxC0000OOO) ; 

* Load RegMr Ar7 Ar6 OdDisp a ; -^3740 

free (Ar6) ; 

* Comp RegCon Ar7 Noreg OdCi 0 ; 
free(Ar7) ; 

BrLe Const Noreg Noreg OdLab L2 ; ^—3748 
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bblock (3, pred (2), succ (4,5)) ; --3750 
Block ContO Noreg Noreg OdNo Null ; 
Stmt Contl Noreg Noreg OdCi 12 : 

alloc (Ar8, RcAddr,Alc8,6,0,0xE0000000) ; 

* Load RegReg Ar8 Vbase OdNo Null; -^-3758 

* Add RegReg Ar8 Ar5 OdNo Null ; /* Same as Ar6 */-^3760 

alloc (Ar9, RcArith,Alc9,8,0,0xA0000000) ; 

* Load RegMr Ar9 Ar8 OdDisp a ; /* Same as Ar7 3770 

free (Ar8) ; 

alloc (Ar10, RcArith,Alc1 0,9,0,0xCOOOO0O0) I 

* Load RegMr ArlO Vbase OdDisp x ; 

* Comp RegReg Ar9 ArlO OdNo Null ; 

free (Ar9) ; 
free (ArlO) ; 

BrGe Const Noreg Noreg OdLab L3 ; 3773 
bblock (4, pred (3), succ (5,6)); —3780 

Stmt Contl Noreg Noreg OdCi 13 ; 

alloc (Arl 1 ,RcArith,Alc1 1 ,1 1 ,0,0x90000000) ; 

* Load RegCon Arl1 Noreg OdCi 1 ; -v-3786 

alloc (Arl2,RcAddr,Alcl2,12,0,0xC0000000) I 

* Load RegReg Ar12 Vbase OdNo Null ; ^-3790 

* Add RegReg Arl 2 Ar5 OdNo Null ; /* Same as Ar6 */^-3792 

* Store RegMr Aril Arl 2 OdDisp b ; 

free(Arl2) ; 
free (Arl 1 ) ; 
End ContO Noreg Noreg OdNo Null ; 
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Jump Const Noreg Noreg OdLab L4 ; ^3802 

bblock (5, pred (3), succ (8)) ; 
Label Contl Noreg Noreg OdLab L3 ; ^-3806 
Jump Const Noreg Noreg OdLab L5 ; 3308 

bblock (6, pred (4, succ (8) ) ; 
Label Contl Noreg Noreg OdLab L4 ; ~ 3812 

Jump Const Noreg Noreg OdLab L5 ; — 381 4 

bblock (7, pred (2), succ (8)); 
Label Contl Noreg Noreg OdLab L2 ; 
Stmt Contl Noreg Noreg OdCi 14 ; 

alloc (AM 3, RcArith, Aid 3,1 5,0,0x90000000) ; 

* Load RegCon Arl 3 Noreg OdCi 1 ; /<* Same as Arl 1 ■*/ 

alloc(Ar14, RcAddr, Alx14,16,0,0xE0000000) ; ^3828 

* Load RegReg Ar14 Vbase OdNo' Null ; 

* Add RegReg Ar14 Ar5 OdNo Null ; /* Same as Ar6 *,/^-2830 

* Store RegMr AR13 Arl 4 OdDISP c ; 

free (Arl 3) ; 

free (Ar14) ; 
End ContO Noreg Noreg OdNo Null ; 

bblock (8, pred (5,6,7), succ (2,9)) ; —3840 
Label Contl Noreg Noreg OdLab L5 ; 

alloc(Ar15, RcArith, Aid 5,1 9,O,0xEOOOO0O0) ; 

* Load RegMr Arl 5 Vbase OdDisp j ; /* Same as Ar5*v^3846 

* Add RegCon Arl 5 Noreg OdCi 1 ; 

* Store RegMr Ar15 Vbase OdDisp i ; —3850 

free (Arl 5) ; 

alloc (Arl 6, RcArith, Ale 16,22,0,0xA0000000) ; 

* Load RegMr AM 6 Vbase OdDidp i ; /* Same as Arl 5 ¥r/J 

alloc (Arl 7, RcArith, Ale 1 7,23,0,0xC0000000) ; 

* Load RegMr Arl 7 Vbase OdDisp n ; —3860 

* Comp RegReg AM 6 AM 7 OdNo Null ; 

free (AM 6) I 
free (AM 7) ; 

BrLe Const Noreg Noreg OdLab L1 ; ^3868 
free (Ar5) ; 

bblock (9, pred (8), succ (10)) ; 
Loope Contl Noreg Noreg OdLab L1 ; — 3874 
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(b, 2, int, 40, array, 10), 
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((i, 4, int, 4), (n, 4, int, 4))) ; 

• • • 

alloc (Vbase,RcSect,AlcVb,0,0,Ox5C040000 

+0x00404000) ; 
bblock (1, pred ( ), succ (2)) ; Vbase 
Stmt Contl Noreg Noreg OdCi 10 ; I 
Loops Contl Noreg Noreg OdLab LI ; I 

alloc (Ar5,RcArith,Alc5,O,0,OxC20E0OOO+OxO02OEO00) I — 4028 
■* Load RegCon Ar5 Noreg OdCi 0 ; 15 ~4030 

* Store RegMr Ar5 Vbase OdDisp i ; Vb I ^4032 
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Load RegCon Reg1 Noreg OdCi C -v-4700 
{if ($C<4096) && ($C >= -4096) 

gen ( ' or* , ' %0' , $ Regl, null, null) ; 
else { 

genC sethi $C/4096, $Regl, null, null, null) ; 
' gen Cor ',$Reg1, $C % 4096, $Reg1, null, null) ;} ; 

I Load RegMr Regl Reg2 OdDisp V -^4712 
{gen ('Id', $ Reg2, '+', $V, $Reg1, null) I 

} 

I Load RegReg Regl Reg2 OdNo Null ^ 4716 

Add RegReg Regl Reg3 OdNo Null 
{gen ('add ', $Reg2, $ Reg3, $Regl, null, null) ; 

I 

I Store RegMr Regl Reg2 OdDisp V ~~4722 
{gen ( ' st ' , $ Regl , $ Reg2, ' +' , $ V, null) ; 

I 

I Add RegCon Regl NoReg OdCi C 

{if ($C<4096) && ($C >= -4096) 

gen ('add ', '%)', $C, $Reg1, null, null) ; 
else { 

gen ('id ', '=', $C, *%15', null, null) I 
^ gen ('add', $Reg1, '%15', $Regl, null, null) I } ; 

I Comp RegCon Regl Noreg OdCi 0 
BrLe Const Noreg Noreg OdLab L 
{gen ('sub ', $Regl, ' %0\ $Regl, null, null) I 
^genCble ', Label ($L), null, null, null, null) ; 

I Comp RegReg Real Reg3 OdNo Null 
BrGe Const Noreg Noreg OdLab L 
{gen ('sub ', $Reg1, $ Reg2, "%15\ null, null) \ 

^genCbge ', Ubel($L), null, null, null, null) ,* 

I Jump Const Noreg Noreg OdLab L 

{gen (' ba ', Label (&L), null, null, null, null) ; 
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